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Abstract 
Prevalence of neuropsychiatric symptoms (NPS) and correlation between its intensity and caregiver distress 
were evaluated as a function of the care-setting in a cross-sectional study including 72 patient-caregiver 
dyads. The Neuropsychiatric Inventory and the Caregiver Distress Scale were administered. The most 
prevalent symptoms were: in the formal care-setting, agitation/aggression and depression/dysphoria (42.4%), 
and in the informal care-setting, aberrant motor behavior (59.0%). While changes in appetite and eating 
behaviors, depression/dysphoria and irritability/lability were more prevalent in the formal care-setting 
(p < .0001, p = .011, p = .021), aberrant motor behavior was more prevalent in the informal care-setting 
(p = .007). NPS were positively correlated with caregiver distress. High patients' scores in hallucinations, 
sleep and night-time disturbances, anxiety, and aberrant motor behavior were the best predictors of 
professional caregiver's distress. Agitation/aggression, delusions, disinhibition, apathy/indifference, 
depression/dysphoria, and elation/euphoria were the best predictors of informal caregiver's distress. Findings 
may have important clinical implications. 
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Introduction 
The elderly population and the aging process itself are chief concerns in developed and 
developing countries. The 2015 Ageing Report
1
 showed that, from the beginning of the century, 
improvements in general living conditions have dramatically increased life expectancy. The 
prevalence of different pathologies and age-related syndromes increases throughout the aging 
process. Dementia is a common and serious syndrome characterized by a global cognitive and 
functional decline, as well as by the presence, in the majority of cases, of neuropsychiatric 
symptoms (NPS) such as delusions, hallucinations, agitation/aggression, depression/dysphoria, 
anxiety, elation/euphoria, apathy/indifference, disinhibition, irritability/lability, aberrant motor 
behavior, sleep and night-time behavior disturbances, and changes in appetite and eating 
behaviors.
2 ;  3
 NPS have important implications for patients and their families, as they generate 
significant stress, not only in the patients but also in their caregivers, as their physical, 
psychological, and emotional distress increase.
4; 5 ;  6
 In fact, a high prevalence of NPS in patients 
negatively impact quality of life of caregivers.
7
 With these associated problems, informal 
caregivers may find necessary to take the patient into a day-care center (semi-institutionalization) 
or even decide on potentially premature institutionalization.
8
 Day care assistance is effective in 
reducing NPS in dementia patients and in alleviating caregivers' burden.
9
 These possibilities 
demonstrate two distinct types of scenarios: the support group of “informal caregivers,” including 
family members, friends, and other people who are close to the patient, sometimes paired with 
formal care services when the option is a day-care center; and a “formal care system” provided by 
nursing staff when the patient has been institutionalized. One essential characteristic of informal 
caregiving is the decrease in economic and social costs because the patient is living with his/her 
family, whilst, on the contrary, formal caregiving by specialists results in a more expensive cost. 
Despite the particularities of each type of care-setting, and despite the clear difference existing 
between these two types of support, it is widely accepted that both, informal and formal 
caregiving, imply a high degree of distress.
4; 5; 6 ;  10
 
 
Given the relatively high incidence of NPS in each care-setting and the modest efficacy of 
current strategies, correct identification and evaluation of NPS are a relevant and meaningful 
clinical target for intervention in dementia care. The present study has the ability to increase our 
understanding of how to improve non-pharmacological caregiver interventions and reduce the 
adverse outcomes associated with NPS in both formal and informal care-settings. This is relevant 
because the association between NPS and caregiver distress may be different as a function of the 
care context. It is important to note that most of previous studies used the NPI total score as the 
sum of individual neuropsychiatric symptoms scores. Because this approach does not provide 
information on specific dimensions, which may have different etiologies, symptoms and prognosis 
(and interventions/treatments response), and which may differently impact on caregiver distress 
and wellbeing, we have analyzed single NPS scores in the present study. It has been demonstrated 
that some individual symptoms may result in more caregiver distress than others.
11
 Further 
studying individual symptoms is a relevant point, since there is no consistent evidence in the 
literature about specific or symptom-targeted strategies for individual NPS. By knowing which 
individual symptoms generate distress and their association with the provision of help (formal vs. 
informal care context), it could allow developing effective interventions to improve the caregivers' 
wellbeing. 
 
Bearing all of this in mind, the primary aim of this article was to explore the phenomenon of 
caregiving distress in a population of formal (professional) and informal caregivers by assessing 
their likely predictors of distress related to individual patients' NPS, and to test the hypothesis that 
individual NPS will be different in both care contexts as predictors of caregivers' distress. 
  
Material and methods 
Participants 
Patients and caregivers were recruited from a Gerontological Complex sited in A Coruña, 
Spain. The complex has the capacity for 70 semi-institutionalized people in a day care-setting and 
64 institutionalized people in a nursing home. We used a purposive/judgmental nonprobability 
sampling method, being the specific inclusion criteria for the patients: (1) aged 65 or above, (2) 
having shown at least one of any of the 12 neuropsychiatric assessed symptoms in the previous 4 
weeks, and (3) willingness to sign the informed consent form directly or through their legal 
representative. The inclusion criteria for formal caregivers (paid institutional care at nursing-
home) were being the professional providers of assistance to the patients with activities of daily 
living for at least the previous 6 months, and signing informed written consent for study 
participation. For family caregivers, the inclusion criteria were being the primary informal 
caregiver (unpaid care) for at least the previous 6 months (having a significant personal 
relationship and providing a broad range of assistance to the patient), irrespective of whether the 
caregiver lives with or separately from the patient, and signing informed written consent. 107 
patient-caregiver dyads were enrolled. Of these 107 patients, 67.3% (n = 72) had shown at least 
one of any of the 12 neuropsychiatric symptoms in the previous 4 weeks. Thus, 72 patient-
caregiver dyads (formal care-setting n = 33; informal care-setting n = 39) were finally included in 
the study. 
Procedure 
The study protocol was approved by the Ethics Committee of the University of A Coruña and 
the research was conducted in accordance with the ethical standards of the Declaration of Helsinki. 
Before data collection, all patients (or their legal representatives) and caregivers were informed 
about the study and provided their informed consent to participate. 
Variables and instruments 
A structured sociodemographic questionnaire was designed to record self-reported information 
on patient's age, gender, and educational level, classified into three categories: (a) less than 9 years 
of school attendance, (b) from 9 to 17 years of school attendance and (c) more than 17 years of 
school attendance. Self-reported information on the caregiver's gender and type of relationship 
with the care recipient was also obtained. The global cognitive status of the patients was assessed 
using the Spanish version
12
 of the Mini-Mental State Examination (MMSE).
13
 The MMSE is 
composed of 11 items that generate a score ranging from 0 to 30, with lower scores indicating a 
higher degree of cognitive impairment. Scores were adjusted for age and level of education and the 
cut-off score in our study was 24/25 (a score below 24 indicates dementia).
12
 
 
The Spanish validated version
14
 of the Neuropsychiatric Inventory (NPI)
2 ;  3
 was administered 
by a geriatrician to assess neuropsychiatric symptoms during a structured interview. This 
instrument is one of the most extensively used methods to assess NPS and it has been validated in 
several languages.
15
 In the formal care-setting, the NPI was administered to the professional 
caregiver (nursing assistant) while in the informal care-setting it was administered to the primary 
informal caregiver or the family member involved in the daily care of the patient. The caregivers 
rated the frequency of the symptoms using scores from 1 (occasionally, less than once per week) 
to 4 (very frequently, once or more per day or continuously), and their severity using scores from 1 
(mild) to 3 (severe). A symptom intensity score was calculated for each neuropsychiatric symptom 
by multiplying its frequency (range 0–4) and severity (range 0–3). The total NPI score was 
computed by adding all composite scores of each domain (range between 0 and 144, with higher 
values indicating more behavioral and psychological alterations). 
 
When the caregivers had rated the frequency and severity of each individual behavior, the 
Neuropsychiatric Inventory Caregiver Distress (NPI-D),
16 ;  17
 was used to evaluate their own 
distress. They were asked to rate their emotional or psychological distress in relation to the 
patients individual NPS, on a scale from 0 (not at all distressing) to 5 (very severely or extremely 
distressing). The NPI-D provides a reliable and valid measure of subjective caregiver distress in 
relation to NPS measured by the NPI, and it has been shown to be useful in both clinical and 
research settings for assessing the contribution of NPS to caregiver distress in dementia patients.
16
 
The NPI-D total score is the sum of individual symptom scores and ranges from 0 to 60. 
Statistical analysis 
The software package IBM SPSS Statistics v.23.0 was used for data analysis. Descriptive 
statistics (means, standard deviations, and percentages) were used to characterize the sample. In 
addition to this analysis, patient and caregiver's sociodemographic characteristics, as well as 
cognitive status, total NPI, and total NPI-D scores were compared between care-settings (formal 
vs. informal) through chi-square for qualitative variables and Student t-test for continuous 
variables. Pearson's correlations were calculated to measure the level of association between the 
intensity (frequency × severity) of NPS and caregiver distress. All NPS that showed significant 
correlations with NPI-D were then entered into a forward, multiple linear regression analysis to 
determine the best predictors of caregiving distress. Control variables referred to characteristics of 
patients were not included in the regression models because no significant differences were 
observed between the care-settings. The mean and standard deviation of the residual values were 
examined to ensure the accuracy of the model (mean = .00 ± 1.00). Furthermore, the Durbin and 
Watson (1951) test 
18
 was applied to examine the independence of the residuals (value 2 for 
completely independent). For all the analysis, the probability level considered to indicate statistical 
significance was set at p < .05. Cohen's w values were reported as indicators of effect sizes (ES) 
19
 
and calculated as the square root of the ratio of the square of Pearson's contingency coefficient 
divided by one minus that square. We interpreted the importance of the ES using the benchmarks 
for ‘small ES’ (w = .1), ‘medium ES’ (w = .3) and ‘large ES’ (w = .5) for measuring the distance 
between unpaired proportions. 
Results 
A total of 72 dyads of patients and their caregivers participated in the study. Table 1 shows the 
sociodemographic characteristics, mean MMSE scores, and NPI total scores of the patients, and 
gender, consanguinity percentages and total NPI-D scores of the caregivers as a function of the 
care-setting. There were no significant differences between formal care-setting (n = 33) and 
informal care-setting (n = 39) patients in mean age (p = .435), gender distribution (p = .172), level 
of education (p = .809), MMSE score (p = .746), and NPI total score (p = .541). The mean age of 
the formal care-setting patients was 84.27 ± 7.93 years, 78.8% were female, and 84.8% had 
completed less than 9 years of formal education. The mean age of the informal care-setting 
patients was 82.79 ± 7.99 years, 64.1% were female, and 89.7% had completed less than 9 years of 
education. The mean MMSE score adjusted by age and level of education in the formal care-
setting patients was 13.67 ± 9.94, and in the informal care-setting patients was 12.97 ± 8.13. 
Regarding the NPI score, the total NPI (frequency × severity) mean score was 13.67 ± 9.94 for 
patients of formal care-setting and 12.97 ± 8.13 for patients of informal care-setting. There were 
significant differences between the type of care-setting in caregiver gender (p < .0001, Cohen's 
effect size value w = .411 suggested medium practical significance) and consanguinity (p < .0001, 
w = .801, large practical significance). Caregivers were mostly female (83.3%), 100% in the 
formal care-setting and 69.2% in the informal care-setting. Regarding the type of relationship, as 
expected, none of the formal caregivers had consanguinity relationship with the patient, and 79.5% 
of the informal caregivers had a relationship of consanguinity with the care recipient (74.4% were 
sons or daughters and 5.3% were brothers or sisters, with just 15.8% being the spouses). Finally, 
our data showed no significant differences in NPI-D total score between the two caregiving groups 
(p = .921, the mean total distress score was 8.33 ± 9.42 for formal caregivers and 8.15 ± 5.64 for 
informal caregivers). 
Table 1. Characteristics of patients and caregivers. 
 
Total (n = 72) 
Formal care- 
setting (n = 33) 
Informal care- 
setting (n = 39) 
p-value 
Effect size 
 (Cohen's w) 
 
Patients 
 Age (years, mean ± SD) 83.47 ± 7.94 84.27 ± 7.93 82.79 ± 7.99 .435 – 
 Female, n (%) 51 (70.8%) 26 (78.8%) 25 (64.1%) .172 – 
 Education, n (%) 
   
.809 – 
 <9 years 63 (87.5%) 28 (84.8%) 35 (89.7%) 
  
 9–17 years 7 (9.7%) 4 (12.1%) 3 (7.7%) 
  
 >17 years 2 (2.8%) 1 (3.0%) 1 (2.6%) 
  
 MMSE, mean ± SD 13.29 ± 8.95 13.67 ± 9.94 12.97 ± 8.13 .746 – 
 Total NPI, mean ± SD 20.42 ± 17.25 21.85 ± 22.20 19.21 ± 11.72 .541 – 
Caregivers 
 Female, n (%) 60 (83.3%) 33 (100.0%) 27 (69.2%) <.0001* .411 
 Consanguinity, n (%) 31 (43.1%) 0 (.0%) 31 (79.5%) <.0001* .801 
 Total NPI-D, mean ± SD 8.24 ± 7.55 8.33 ± 9.42 8.15 ± 5.64 .921 – 
      
 
*p < .05, (t-test for means and χ2 for percentages). 
Abbreviations: MMSE: Mini-Mental State Examination; NPI: Neuropsychiatric Inventory; NPI-D: Neuropsychiatric 
Inventory Caregiver Distress Scale. 
The prevalence of individual NPI symptoms is shown in Table 2 as a function of the care-
setting. A bar chart showing the prevalence of individual NPS ranked by frequency is shown in 
Fig. 1 in both care groups. In the total sample, the most prevalent symptoms were aberrant motor 
behavior (44.4%), apathy/indifference (37.5%), agitation/aggression (33.3%), anxiety (30.6%), 
and depression/dysphoria (27.8%), and the less prevalent symptom was elation/euphoria (12.5%). 
In the formal care-setting, the most prevalent symptoms were agitation/aggression and 
depression/dysphoria (both 42.4%), while in the informal care-setting the most prevalent 
symptoms were aberrant motor behavior (59.0%), anxiety and apathy/indifference (both 35.9%) 
(Fig. 1). Importantly, we found significant differences in the prevalence of four NPI items between 
the groups. While changes in appetite and eating behaviors, depression/dysphoria and 
irritability/lability were more prevalent in formal caregiving (p < .0001, w = .411; p = .011, 
w = .301; p = .021, w = .271; respectively; all representing medium practical significance), 
aberrant motor behavior was more prevalent in the informal caregiving context than in the formal 
care-setting (p = .007, w = .318, medium practical significance). 
  
Table 2. Prevalence of NPI symptoms groups as a function of the care-setting. 
 
Total (n = 72) 
Formal care- 
setting (n = 33) 
Informal care- 
setting (n = 39) 
p-value 
Effect size 
(Cohen's w) 
      
Delusions 19 (26.4%) 9 (27.3%) 10 (25.6%) .876 – 
Hallucinations 14 (19.4%) 6 (18.2%) 8 (20.5%) .803 – 
Agitation/aggression 24 (33.3%) 14 (42.4%) 10 (25.6%) .132 – 
Depression/dysphoria 20 (27.8%) 14 (42.4%) 6 (15.4%) .011* .301 
Anxiety 22 (30.6%) 8 (24.2%) 14 (35.9%) .285 – 
Elation/euphoria 9 (12.5%) 5 (15.2%) 4 (10.3%) .531 – 
Apathy/indifference 27 (37.5%) 13 (39.4%) 14 (35.9%) .760 – 
Disinhibition 11 (15.3%) 5 (15.2%) 6 (15.4%) .978 – 
Irritability/lability 19 (26.4%) 13 (39.4%) 6 (15.4%) .021* .271 
Aberrant motor behavior 32 (44.4%) 9 (27.3%) 23 (59.0%) .007** .318 
Sleep and nighttime behavior disorders 12 (16.7%) 7 (21.2%) 5 (12.8%) .341 – 
Appetite and eating disorders 12 (16.7%) 11 (33.3%) 1 (2.6%) <.0001** .411 
      
 
*p < .05; **p < .001 (χ2 test). 
 
 
 
Fig. 1. Prevalence of individual neuropsychiatric symptoms as a function of the care-
setting (formal vs. informal).  
The correlations between mean scores in the NPI (frequency × severity) and caregivers' NPI 
distress scores are shown in Table 3 as a function of the care-setting. The frequency × severity 
scores for depression/dysphoria and changes in appetite and eating behavior symptoms were 
significantly higher in the formal care-setting (p = .038 and p = .001, respectively) while the score 
in aberrant motor behavior was higher in the informal care-setting (p = .014). In the formal care-
setting, the individual symptoms with higher frequency × severity scores (most frequent and with 
higher severity score) were apathy/indifference (2.91 ± 4.35), appetite and eating disorders 
(2.58 ± 4.00), agitation/aggression (2.55 ± 3.64) and irritability/lability (2.36 ± 3.94) (see Fig. 2A). 
These professional caregivers showed the highest NPI distress scores for the same individual 
symptoms but in different order, being the more distressing symptom in this care-setting 
agitation/aggression (1.03 ± 1.43), followed by appetite and eating disorders (.97 ± 1.61), 
apathy/indifference (.97 ± 1.51), and irritability/lability (.94 ± 1.50) (see Fig. 2A). In the informal 
care-setting, the most intense (higher frequency × severity scores) individual symptoms were 
aberrant motor behavior (4.74 ± 4.94), apathy/indifference (2.31 ± 3.66), and anxiety (2.10 ± 3.21) 
(see Fig. 2B). Informal caregivers showed the highest NPI distress scores for the same symptoms 
but in different order, being the most distressing symptoms aberrant motor behavior (1.67 ± 1.71), 
anxiety (1.08 ± 1.46), and apathy/indifference (.97 ± 1.41) (see Fig. 2B). Elation/euphoria 
produced relatively little distress in both groups (.24 ± .75 in formal caregivers, .21 ± .80 in 
informal caregivers). Professional caregivers were significantly more distressed than family 
caregivers by appetite and eating disorders (.97 ± 1.61 vs. .05 ± .32, p = .003), and family 
caregivers were significantly more distressed than formal caregivers by aberrant motor behavior 
(82 ± 1.55 vs. 1.67 ± 1.71, p = .032). As can be seen in the Table 3, correlations values indicated 
that all of the individual symptoms (frequency × severity scores) showed a statistically significant 
positive correlation with the caregiver distress in both care-settings. 
Table 3. Correlation between scores in NPI (frequency × severity) and caregiver NPI distress as a function of the care-
setting. 
NPI symptoms 
Formal care-setting 
 
Informal care-setting 
NPI 
(frequency × severity) 
mean ± SD 
NPI 
(distress) 
mean ± SD 
r 
 
NPI 
(frequency × severity) 
mean ± SD 
NPI 
(distress) 
mean ± SD 
r 
        
Delusions 1.61 ± 3.37 .79 ± 1.62 .741**  2.00 ± 3.70 .92 ± 1.68 .951** 
Hallucinations 1.03 ± 2.73 .45 ± 1.09 .927**  1.64 ± 3.67 .74 ± 1.53 .937** 
Agitation/aggression 2.55 ± 3.64 1.03 ± 1.43 .900**  1.87 ± 3.64 .95 ± 1.72 .961** 
Depression/dysphoria 1.85 ± 2.95 .64 ± 1.22 .827**  .62 ± 1.66 .33 ± .93 .955** 
Anxiety 1.70 ± 3.39 .67 ± 1.34 .832**  2.10 ± 3.21 1.08 ± 1.46 .819** 
Elation/euphoria .88 ± 2.29 .24 ± .75 .841**  .56 ± 1.98 .21 ± .80 .936** 
Apathy/indifference 2.91 ± 4.35 .97 ± 1.51 .960**  2.31 ± 3.66 .97 ± 1.41 .780** 
Disinhibition .88 ± 2.64 .27 ± .98 .969**  1.18 ± 3.17 .44 ± 1.25 .968** 
Irritability/lability 2.36 ± 3.94 .94 ± 1.50 .944**  1.10 ± 2.85 .51 ± 1.30 .996** 
Aberrant motor 
behavior 
2.09 ± 3.97 .82 ± 1.55 .962** 
 
4.74 ± 4.94 1.67 ± 1.71 .876** 
Sleep and nighttime 
behavior disorders 
1.42 ± 3.13 .58 ± 1.28 .938** 
 
1.03 ± 2.91 .28 ± .89 .967** 
Appetite and eating 
disorders 
2.58 ± 4.00 .97 ± 1.61 .915** 
 
.05 ± .32 .05 ± .32 1.000** 
        
 
*p < .05; **p < .001. 
 
  
 
 
 
Fig. 2. Neuropsychiatric symptoms (NPS) ranked by intensity (frequency × severity) and distress ratings in both care 
settings. (A) Formal care-setting. (B) Informal care-setting. 
To investigate the degree to which individual patients symptoms (frequency × severity scores) 
predicts caregivers distress (NPI-D scores), a forward multiple lineal regression was performed in 
both care-settings (Table 4). All the regression analysis showed good residual indexes 
(mean = .00 ± 1.00) and Durbin–Watson test values near 2. No multicollinearity was observed. 
The values for Variance Inflation Factor (VIF) for the independent variables were between 1.136 
and 1.975 for formal care-setting and between 1.025 and 1.086 for informal care-setting. Tolerance 
values were between .506 and .881 for formal care-setting and between .921 and .976 for informal 
care-setting. Values of VIF lower than 10 or values of tolerance larger than .1 imply no 
multicollinearity diagnostic.
20 ;  21
 The condition number
22
 was also very low, between 1.489 and 
3.162 for formal care-setting and between 1.497 and 3.003 for informal care-setting, indicating 
that there were no multicollinearity problems. In the formal care-setting, a significant regression 
equation was found (F(4,28) = 43.29, p < .0001). The multiple correlation coefficient was .93, 
indicating that approximately 84.1% of the variance of the caregiver total distress could be 
accounted by high patients' scores in hallucinations, sleep and night-time disturbances, anxiety, 
and aberrant motor behavior (see β values in Table 4). In the informal care-setting 
(F(6,32) = 30.05, p < .0001), the multiple correlation coefficient was .92, indicating that 
approximately 82.1% of the variance of the caregiver total distress could be accounted by 
agitation/aggression, delusions, disinhibition, apathy/indifference, depression/dysphoria, and 
elation/euphoria. 
  
Table 4. Multiple linear regression analysis between neuropsychiatric symptoms (NPS) and neuropsychiatric caregiver 
distress (NPI-D) by group (informal vs. formal care-setting). 
Model predictor variable entered 
Formal care-setting 
 
Informal care-setting 
F4,28 = 43.29, p < .0001, adjusted 
R2 = .841 
 F6,32 = 30.05, p < .0001, adjusted 
R2 = .821 
β 
 
β 
    
Delusions –  .412** 
Hallucinations .491**  – 
Agitation/aggression –  .596** 
Depression/dysphoria –  .282** 
Anxiety .297*  – 
Elation/euphoria –  .193* 
Apathy/indifference –  .306** 
Disinhibition –  .352** 
Irritability/lability –  – 
Aberrant motor behavior .164*  – 
Sleep and nighttime behavior disorders .331*  – 
Appetite and eating disorders –  – 
    
 
*p < .05; **p < .001. 
Abbreviations: β: standardized beta coefficient. 
Discussion 
The present paper evaluated the caregiver distress in response to the intensity of individual 
neuropsychiatric symptoms in older adults aged 65 or above as a function of the care-setting 
(formal vs. informal). Neuropsychiatric symptoms are usually categorized to differentiate them 
from cognitive symptoms that are also associated with dementia. The literature has successfully 
revealed that grouped together, neuropsychiatric symptoms are a source of significant caregiver 
distress. However, an effective intervention to improve the wellbeing of caregivers should 
examine how individual and specific patients' symptoms influence their own distress. This is 
important since most prevalent symptoms are not necessarily the most distressing. To the best of 
our knowledge, there are only a few articles that have examined the impact of individual 
behavioral symptoms on the caregiver distress.
11
 In the current exploratory study, we go a step 
further examining the predictability of individual neuropsychiatric symptoms, as categorized by 
the NPI scale,
2 ;  3
 on caregiver distress, in a population of formal (professional) and informal 
caregivers, providing a comparative study, often missed from literature involving NPS. 
Patient demographics 
There were no significant differences between formal and informal care-settings in mean age, 
gender distribution, and level of education of patients. Thus, the profile of the patient included in 
the present study was an elder person (83.47 ± 7.94), female (70.8%), and with minimal education 
(less than 9 years of formal education; 87.5%) regardless of the care context. There were no 
significant differences between care-settings in the MMSE scores, with both groups of patients 
showing cognitive impairment. Thus, patients in both study groups had homogeneous 
sociodemographic, educational, and cognitive status.  
Caregivers were mostly female (83.3%; 100% in the formal care-setting and 69.2% in the 
informal care-setting). Regarding the type of relationship, 79.5% of the informal caregivers had a 
relationship of consanguinity. This preponderance of female caregivers in our sample is consistent 
with previous studies suggesting the typical informal caregiver is a middle-aged female, usually 
the wife or the children of the patient.
23
 This agrees with the notion that females often outlive their 
spouses and are the ones who generally provide care.
24
 Another explanation which does not 
exclude the previous one could be that women still believe that it is a female's role to care for 
individuals who cannot care for themselves.
25
 
Prevalence of NPS as a function of the care-setting 
A great number of patients (67.3%) had shown at least one neuropsychiatric symptom in the 
previous month. Although this percentage agrees with several investigations,
26; 27; 28; 29 ;  30
 it is not 
always congruent with the percentages found by others,
15; 31 ;  32
 which showed that up to 90.0% of 
dementia patients experience at least one symptom over the course of the disease. As already 
pointed out, the variability of this percentage could be largely dependent on the type of the sample 
(healthy elders, Alzheimer's disease patients, vascular dementia patients …) and the setting 
considered (community-dwelling older adults, institutionalized patients …).15 Also, a higher 
percentage of NPS could be obtained by using a less restrictive method of evaluating a specific 
behavioral symptom. 
 
In our total sample, the most prevalent symptoms were aberrant motor behavior (44.4%), 
apathy/indifference (37.5%), agitation/aggression (33.3%), anxiety (30.6%), and 
depression/dysphoria (27.8%), and the less prevalent symptom was elation/euphoria (12.5%). The 
prevalence results of our study are comparable with others using the NPI scale to measure 
neuropsychiatric symptoms. In a large community population of elderly people, Lyketsos et al
30
 
reported that the most prevalent symptoms were apathy (27%), followed by depression (24%), and 
agitation/aggression (24%), being these behaviors four times more common in patients with 
dementia than in healthy older adults. Khoo et al
7
 found that the most common symptoms in Asian 
dementia patients were agitation (63.1%), apathy (61.8%), and night-time behavior (56.4%), 
followed by depression and irritability symptoms (both 55.5%) and that the less common symptom 
was elation (14.2%). In dementia cases in rural Tanzania, the most frequent symptoms reported 
were anxiety (47.4%), agitation/aggression (38.5%), night-time behavioral disturbance (34.6%), 
irritability (33.3%) and depression (33.3%).
31
 The result of the high prevalence of night-time 
behaviors observed in these studies contrasts with the relatively low prevalence of this symptom 
found in our study regardless of the care-setting (16.7%; 21.2% in the formal care-setting and 
12.8% in the informal care-setting). This prevalence discrepancy might be explained by possible 
differences in the sample characteristics (patients with different dementia subtypes vs. subjects 
with different pathologies), or by ethnic and cultural differences.
33
 
 
When taking into account the care context, in the formal care-setting the most prevalent 
symptoms were agitation/aggression and depression/dysphoria (42.4%), followed by 
apathy/indifference (39.4%). A similar result was found by Song and Ho
34
 in six South Korean 
nursing homes (agitation/aggression 52.8%, depression/dysphoria 46.6%). In the informal care-
setting, the most prevalent symptoms were aberrant motor behavior (59.0%), anxiety and 
apathy/indifference (both 35.9%). The prevalence of aberrant motor behavior in our sample of 
informal patient-caregiver dyads was comparable to that found by Truzzi et al
35
 in a study 
evaluating the distress related to individual NPS among Brazilian informal caregivers, and 
showing that aberrant motor behavior was the second most common symptom (apathy 78.6%, 
aberrant motor behavior 45.9%, agitation 44.0%). Apathy/indifference was also the most common 
symptom (70.0%), and aberrant motor behavior had the highest mean NPI score in a previous 
study with dementia patients living in the Japanese community.
36
 In line with our results, apathy 
(62.0%) and aberrant motor behavior (38.0%) were the most frequent symptoms in a previous 
study with Brazilian Alzheimer's patients and their informal caregivers.
37
 In Taiwanese dementia 
patients from a memory clinic, anxiety (37.5%) and apathy/indifference (36.4%) were also 
common symptoms,
38
 and in Chinese dementia patients, the most common individual NPS were 
apathy/indifference (79.6%), depression/dysphoria (68.4%) and night-time behaviors (59.2%).
32
 
As a whole, apathy/indifference has shown to be one of the most prevalent NPS in informal care-
settings in previous studies.
32; 36; 37; 38 ;  39
 
 
Importantly, four NPI individual domains showed significant prevalence differences between 
the care-settings in the present study. Specifically, while changes in appetite and eating behaviors, 
depression/dysphoria and irritability/lability were more prevalent in formal caregiving, aberrant 
motor behavior was more prevalent in the informal caregiving context than in the formal care-
setting. 
Correlation between the intensity of NPS and caregiver distress as a function of the care-setting 
We have studied prevalence, but also the relation between intensity (frequency × severity) of 
the individual NPS and the caregiver distress as a function of the care-setting. As previously 
stated, the total frequency × severity scores and the total distress score, when summed across all 
the individual symptoms, did not differed between care-settings. The fact that patients of informal 
care-setting were semi-institutionalized at a day-care center may have alleviated the total distress 
of informal caregivers in our study. However, interesting differences emerge when focusing in the 
presentation of specific symptoms. 
 
In order to investigate what relationship exist between the intensity of individual NPS and 
formal/informal caregiver distress correlations were computed. Results showed that the intensity 
of individual behavioral manifestations assessed by the NPI was associated with a high level of 
caregiver distress in both care-settings. Research on this topic has consistently found correlations 
between NPS and distress on caregivers.
11
 When considering individual symptoms, we should be 
aware that there is still a lack of consistency in the approach and definition of these individual 
NPS which could limit the ability of researchers to clearly identify which of them have a major 
impact on caregiver distress. It has been also shown that caregivers who work in specialized 
clinics and who are experts in the diagnosis and treatment of geriatric disorders might manifest 
different and/or more severe problems
16
 than caregivers who live in the patient's immediate 
community.
36
 Moreover, it could be also possible that different cultural attitudes can influence the 
interpretation of NPS by caregivers.
33
 
 
The most distressful NPS for professional caregivers in our study were agitation/aggression, 
apathy/indifference, appetite and eating disorders, and irritability/lability, and the less distressful 
was elation/euphoria. According to this finding, agitation/aggression was the most distressing 
symptom and elation/euphoria was the less distressing symptom for nurses and care workers of 
nursing homes in previous studies.
40
 
 
Aberrant motor behavior, anxiety, and apathy/indifference were the most distressful NPS 
according to our sample of informal caregivers. Aberrant motor behavior, mainly consisting in 
wandering and repetitive purposeless or inappropriate activities, was previously reported as one of 
the most distressful symptoms for informal caregivers, possibly because it imposes high physical 
demands to the caregiver.
35
 According to our results, anxiety has been also shown as one of the 
most distressing symptoms for Taiwanese informal caregivers,
38
 and apathy/indifference caused 
the highest level of distress followed by agitation and aggression for Brazilian informal 
caregivers.
37
 Apathy/indifference symptom was also rated as one of the most distressing symptoms 
for Chinese informal caregivers, together with delusions and hallucinations.
32
 In a sample of 
dementia patients not referred to a clinic, the behavioral disturbances that most frequently 
increased the informal caregiver distress were aggression, wandering, and incontinence.
41
 The 
study of Matsumoto et al,
36
 enrolling elderly dementia patients living with their caregivers in the 
community, showed that agitation/aggression, delusions, and irritability/lability were the 
symptoms that correlate the most with informal caregiver distress, although their frequency and 
severity were low. 
 
Because of their intensity and adverse effects on the caregivers, the early recognition, and 
management of these specific patients' symptoms may lead to better care and quality of life for 
patients and formal/informal caregivers. 
 
Importantly, the most intense (most frequent and severe) symptoms manifested by the patients 
in formal and informal caregiving contexts were also the ones causing more caregiver distress in 
our study. This result is in contrast with others
36; 38 ;  39
 indicating that caregiver distress does not 
necessarily depend on frequency and severity of the NPS. Given the different results, we propose 
to educate caregivers on how to deal and handle with the most distressful behaviors independently 
if they are or not the most frequent or severe ones. While music therapy, multisensory stimulation 
therapy, or therapeutic touch are good examples of interventions to improve NPS in an informal 
care context, behavioral management techniques are very effective for reduction of NPS in a 
formal caregiving context.
42
 A recent systematic review focused on the management of agitation in 
Alzheimer's disease patients has revealed that interactive music therapy is an optimal non-
pharmacological intervention for institutionalized patients.
43
 The review also highlights the need 
of future evidence on the effectiveness of non-pharmacological therapies in non-institutionalized 
AD patients and the long-term effects of these interventions.
43
 Recent results suggest that 
multisensory stimulation could have even better effects on anxiety symptoms and dementia 
severity than individualized music sessions in elderly patients with severe dementia.
44
 
 
In some previous studies, groups of similar or correlated neuropsychiatric symptoms have been 
studied together into clusters or factors (see van der Linde et al
45
 for a review), indicating that 
these groups may differ in their associations with cognitive function, natural course, caregiver 
burden, most effective treatment and underlying biology or etiology. In the present paper, and 
given the large individual variability of the symptoms, we have however studied each single 
symptom individually to further explore potential clinical differences as a function of the care-
setting. 
 
To our knowledge, this is the first exploratory study to investigate the degree to which the 
intensity of individual patients' symptoms predicts caregivers' distress as a function of the care-
setting (formal/professional vs. informal). Taking into account that the practices and expectations 
of the professional and informal family care systems are greatly dissimilar (rational and 
decontextualized vs. emotional and contextualized, respectively)
46
 this is a relevant point. In the 
formal care-setting, high patients' scores in hallucinations, sleep and night-time disturbances, 
anxiety, and aberrant motor behavior predicted a high percentage of caregiver total distress, while 
in the informal care-setting the best predictors of caregiver distress were high scores in 
agitation/aggression, delusions, disinhibition, apathy/indifference, depression/dysphoria, and 
elation/euphoria. These data confirm the influence of the care-setting when trying to predict the 
caregiving distress or burden through the NPS. Results appear to be also consistent with clinical 
and real life observations, where the most distressing symptoms for informal family caregivers are 
the most emotional ones while the symptoms that predict more distress in professional caregivers 
are the ones that interfere the most with his/her professional duties at nursing homes. Given the 
modest efficacy of current non-pharmacological and pharmacological strategies used for managing 
NPS,
15 ;  47
 and taking into account that dementia patients are highly dependent on informal 
caregivers – possibly leading to a premature nursing home placement,8 and mainly based on our 
findings implicating a large amount of individual symptoms predicting distress in formal and 
informal caregiving, we propose that it should be convenient to create more educational 
interventions to help the family members and professionals to deal with NPS and their own 
distress. We also suggest the definition of specific interventions when it comes to create programs 
that address NPS in a specific caregiving context, thus avoiding the significant financial pressures 
these symptoms generates on caregivers. 
  
The present study presents some limitations. Due to its cross-sectional nature, we could not 
examine the timing of neuropsychiatric symptoms over the course of the patient-caregiver 
relationship, which may be important in understanding the correlation between each individual 
symptom and the caregiver distress. Finally, the present study did not investigate factors related to 
patient's medication. One of the strengths of the study is that neuropsychiatric symptoms were 
addressed individually and not as a global psychiatric symptomatology (total NPI score). This 
individualized method of acquiring and analyzing the results could help experts to obtain 
information about which symptoms should be treated prior to the beginning of the care depending 
on whether the caregiving is formal or informal. Further studies involving larger samples of 
individuals with different dementia illnesses are necessary to study the impact of each behavioral 
symptom and the type of dementia as a function of the caregiver-setting (formal vs. informal). 
Because certain intrinsic caregivers' characteristics, independent of care recipients' characteristics, 
have been associated with the presence of NPS
46
 and caregiver distress,
48
 associations and 
dynamics between them should be also further investigated. 
 
Finally, it is important to note that in the present study the sample was rather homogeneous in 
terms of race/ethnicity (Western Europeans, white race) and culture. Potential cross-cultural 
differences in the way caregivers interact with patients may exist,
33 ;  35
 and recommended 
treatments may not have the same efficacy among different cultures.
7
 Thus, it should be interesting 
to replicate the present study using more heterogeneous samples with diverse ethnic and cultural 
backgrounds. Knowledge of potential differences, which may affect the caregivers' response to 
specific symptoms, is essential to elaborate more culture specific treatments. 
 
Because reducing caregivers burden is a social problem in an aging society, we hope that our 
contribution will help both professional and family caregivers develop further strategies and 
symptoms-targeted interventions for the benefit of dementia older adults. 
Conclusion 
Neuropsychiatric symptoms are widely associated with global outcomes for caregivers, 
specifically with caregiver distress, increasing the health care costs and also the risk of 
institutionalization of the elderly. Our results highlight the importance of identifying which 
individual NPS predicts distress in caregivers, depending on the care-setting (formal vs. informal). 
A timely identification could help experts in targeting effectively the interventions. As 
neuropsychiatric problems are potentially treatable or at least ameliorated with therapy, these 
population-based findings are important to devise effective methods for improving future 
interventions. This might help in the choice of specific treatment modalities to reduce the 
caregiver burden depending on the context and thus, reduce the public health spending. 
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